INTRODUCTION
============

Schmincke has described an undifferentiated nasopharyngeal carcinoma showing a diffuse pattern mimicking lymphoma.[@B1] This has been designated as lymphoepithelial carcinoma (lymphoepithelioma) or undifferentiated carcinoma with lymphocytic stroma. Similar tumors occurring in extrapharyngeal sites have been referred to as lymphoepithelioma-like carcinoma (LELC). LELC has been reported in the lung, salivary gland, thymus, stomach, urinary bladder, uterus, vagina, bile duct, and gallbladder.[@B2][@B3][@B4][@B5][@B6][@B7][@B8] Only two cases of pure type LELC involving the gallbladder have been described in the literature.[@B7][@B8] In mixed type of LELC in the urinary bladder, invasive urothelial carcinoma, squamous cell carcinoma, adenocarcinoma, adenourothelial carcinoma, or *in situ* carcinoma of each type has been associated with LELC.[@B9] Epstein-Barr virus (EBV) infection has been implicated in the oncogenesis of almost all cases of lymphoepithelial carcinoma of the nasopharynx.[@B10] However, EBV is only detected in LELC of the stomach, esophagus, hepatobiliary tract, lung, thymus, and the salivary gland, but not in LELC of the breast, skin, or urinary bladder.[@B9][@B11][@B12] Herein, we report the first case of mixed type LELC of the gallbladder not associated with EBV.

CASE
====

An 83-year-old Korean man was referred from a local clinic under the suspicion of gallbladder cancer following an abdominal computed tomography (CT) scan. Fluorodeoxyglucose (FDG)-positron emission tomography (PET)-CT revealed a hypermetabolic lesion in the gallbladder ([Fig. 1](#F1){ref-type="fig"}) suggesting malignancy. The patient had epigastric pain for three days prior to his visit to the clinic. He had no significant medical history. Physical examinations revealed no abnormal findings.

Laparoscopic cholecystectomy was performed. No peritoneal or liver metastasis was observed and the cystic duct margin was free of tumor. The resected gallbladder showed diffuse wall thickening and a 3×4 cm-sized mass.

Pathological examination of surgical specimens revealed that the tumor infiltrated diffusely from the mucosa to the subserosa with multiple erosions. The majority (\>95% of tumor volume) of the tumor consisted of nests and individual cells of undifferentiated carcinoma admixed with prominent lymphoplasmocytic infiltrates. The epithelial cells had large vesicular oval-shaped nuclei with occasional large prominent nucleoli ([Fig. 2](#F2){ref-type="fig"}). Immunohistochemical staining results were positive for AE1/AE3 and cytokeratin 7 but negative for cytokeratin 20, carcinoembryonic antigen, or EBV. These findings were consistent with those of EBV-negative LELC. The remaining part of the tumor (\<5%) consisted of adenocarcinoma confined to the mucosa. The glandular component was characterized as a well differentiated adenocarcinoma partially overlying the LELC. A transition from adenocarcinoma to LELC was also identified. Lymphoid stroma, especially those surrounding the LELC, was composed of a mixture of CD3-positive T lymphocytes, CD20-positive B lymphocytes, and plasma cells with predominantly CD3-positive T lymphocytes and plasma cells ([Fig. 3](#F3){ref-type="fig"}).

Based on these findings, a diagnosis of non-EBV-associated mixed type LELC of the gallbladder was made. The patient was discharged without post-operative complications. At present time (4 months after the surgery), the patient has no sign of recurrence.

DISCUSSION
==========

Lymphoepithelioma was originally described in the nasopharynx of Asian patients.[@B11][@B13] It is closely associated with EBV.[@B11][@B13] There is also a close pathogenetic relationship between LELC and EBV.[@B11] Cases in individuals of Asian ethnicity have predominated literature reports of biliary LELC.[@B6] LELC is classified as pure type when 100% of the tumor demonstrates an LELC pattern or mixed type when the tumor is associated with usual urothelial carcinoma, squamous cell carcinoma, or adenocarcinoma.[@B9] Reported cases of LELC of the urinary bladder have been classified as the pure type in 57% of cases and the mixed type in 43% of cases.[@B9] According to some studies, pure or predominant LELC has a better prognosis than focal LELC.[@B11][@B13][@B14] However, Tamas et al.[@B9] have reported that there is no significant difference in prognosis between pure type and mixed type of LELC, although only a few cases of pure type LELC are treated with chemotherapy.

Some cases of LELC are associated with EBV, but some cases are not associated with EBV. There is no obvious histopathological difference between EBV-positive and EBV-negative LELCs in each organ.[@B6][@B7][@B9][@B12] LELC can occur at various anatomic sites. Only two cases of pure type LELC of the gallbladder have been reported.[@B7][@B8] EBV is frequently identified in LELC in the lungs, stomach, thymus, and salivary gland, but not in other organs.[@B6][@B7][@B8][@B9] The two cases of LELC of the gallbladder[@B7][@B8] and one case of common bile duct LELC[@B6] reported in the literature are negative for EBV. Therefore, the involvement of EBV genome integration in LELC oncogenesis might depend on the site of origin of LELC.

The overlying mucosa in mixed type LELC can show dysplasia, carcinoma *in situ*, or invasive carcinoma.[@B9] In the present case, dysplasia and adenocarcinoma of the overlying mucosa were observed. The mixed component was minor (\<5%) and confined to the mucosa only.

LELC is usually associated with a more favorable prognosis compared to conventional carcinoma.[@B9] The presence or absence of EBV has no prognostic significance in LELC of various organs.[@B15] In biliary LELC, differences between the prognoses of EBV-positive and EBV-negative cases have not been established yet due to the limited number of cases reported to date.

In conclusion, we report a case of non-EBV-associated mixed type LELC of the gallbladder. Due to the rarity of this disease, additional case studies are needed to establish clinicopathological findings of LELC of the gallbladder.

This study was supported by Chosun University Hospital research fund 2015.

![PET-CT findings showing a hypermetabolic lesion in the gallbladder suggestive of malignancy.](kjhbps-20-148-g001){#F1}

![Microscopic findings. Transmural infiltration of neoplastic cells with lymphoid stroma is identified in the gallbladder wall. Scale bar: 1 mm (A). Well differentiated adenocarcinoma confined to the mucosa is partially overlying lymphoepithelioma-like carcinoma. Scale bar: 500 µm (B). Higher magnification of the boxed area in Figure 2B shows transition from adenocarcinoma to undifferentiated carcinoma. Scale bar: 100 µm (C). Large vesicular oval-shaped nuclei with occasional large prominent nucleoli and lymphocytic infiltration are found. Scale bar: 50 µm (D).](kjhbps-20-148-g002){#F2}

![Immunohistochemical findings. Immunostaining for cytokeratin 7 shows diffuse infiltration of the undifferentiated carcinoma cells in the gallbladder wall. Scale bar: 200 µm (A). Higher magnification shows scattered neoplastic infiltration with lymphoid stroma. Scale bar: 200 µm (B). The same area shows abundant CD3-positive T lymphocytes (C) and CD20-positive B lymphocytes (D) around the tumor cell nests. Scale bar: 200 µm.](kjhbps-20-148-g003){#F3}
